A novel switchable fluorescent sensor for facile and highly sensitive detection of alkaline phosphatase activity in a water environment with gold/silver nanoclusters.
A novel fluorescent sensor based on bovine serum albumin stabilized gold/silver nanoclusters (BSA-Au/Ag NCs) was developed for sensitive and facile detection of alkaline phosphatase (ALP) activity. For this fluorescent sensor, ascorbic acid 2-phosphate (AAP) was decomposed into ascorbic acid (AA) and phosphate by catalysis with ALP. The initial red fluorescence of the BSA-Au/Ag NCs was effectively quenched by KMnO4 and then the fluorescence was recovered by addition of AA. The mechanism of interaction between BSA-Au/Ag NCs and KMnO4 and AA was studied with use of the fluorescence lifetime and UV-vis absorption spectra. The results indicated that the oxidation/reduction modulated by KMnO4/AA led to surface structure destruction/restoration of the BSA-Au/Ag NCs, resulting in fluorescence quenching/recovery. The proposed fluorescence-based method based on a dark background was used to detect ALP and had excellent sensitivity, with a detection limit of 0.00076 U/L. Moreover, the method was applied to the determination of added analytes, with satisfactory recoveries (97.0-105.0 %). In a simulated eutrophic water body, this method successfully detected ALP in actual water samples and could monitor the dynamic changes of ALP activity through visual observation. More importantly, the proposed fluorescent sensor not only has the advantages of simple operation and high sensitivity but has also been successfully used on filter paper to establish a rapid and visual test paper for ALP.